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IN THE UNITED STATES PATENT AND TRADEMARK OFFJCE 

Applicants: Chu-Chung Leo et al. Group Art Unit 251 5 

Application No.: 10/662,541 Examiner Jasmine Jhihan B. Clark 

Datd Piled: Sdptej^bdri5,2003 Docket No.: SC12481TK 

TitJe: INTEGRATED CIRCUIT DIE HAVING A COPPER CONTACT AND METHOD 

THEREFOR 



Certificate of Transmission under 37 CFR 1.8 

I hereby certify that this correspondence Is being facsimile 
tmnsmitted to Ihe Palenl end Trademark Office, 
on 



Signaiure 



Printed Name of Person Sfgnlng CertlflcatQ 
INFORMATION DISCLOSURE STATEMENT (IDS) 

Commissioner For Patents 

P.O. Box 1450 
Alcxiindria, V A 223 1 3- 1 450 

SIR: 

In accordance with 37 C.F.R. §1.56 and in compliance with 37 CF.R. §§1.97 and 1.98, the references listed on 
attached Form PTO/SB/08 and/or subsequently identified herein, are being submitted herewith for consideration by the United 
States Patent and Trademark Office. The Office hereby waives the requirement under 37 CFR 1.98 (a)(2)(i) for submitting a 
copy of each cited U.S. patent and each U^S. patent application publication for all U,S. national patent applications filed after 
June 30, 2003 and for all international applications that have entered the national stage under 35 USC § 371 after June 20, 
2003. See37 CFR 1.491(b). 

L COPIES 

a. |S A legible copy of (i) each U.S. and foreign patent; (ii) each publication or that portion which caused it to be 

listed; and (ifi) ail other infoniiation or that portion which caused it to be ilstedp is included herewith. 

b. n Any patents, publications or other information which are listed on PTO/SQ/08 which are not enclosed 

herewith were previously cited by or submitted to ths PTO in one of the following applicatk>ns which has 
been relied upon for an earlier filing date under 35 U.S.C. §1 20: 

U.S. Serial Number U.S. Filing Date 

II. CONCISE EXPLANATION OF THE RELEVANCE (check at least one box) 

a. lEI Except as may be indicated bek)W in (b) of this section, all of the patents, pubGcations or other information 

are in the English language (concise explanation not required). 

b. Q A concise explanation of the relevance of all patents, publications or other infonriatlon listed that is not in the 

English language is as follows: 

c. □ The following additional information is provided for the Examiner's consideration: 

IlL □ CROSS REFERENCE TO RELATED APPLICATION(S) 

The Examiner is advised that the following co-pending appllcatlon(s) contain(3) subject matter that may be related to 
the present application. By bringing this (these) applications to the Examiner's attention, Applicant(s) does(do) not 
waive the confidentiality provisions of 35 U.S.C. §122. 
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Serial No. 



Fillno Date 



Art Unit 



FEES 

IV. n THIS IDS IS BEING FILED UNDER 37 C.F.R, S1 .97fb) : (check one box) 

aO within three months of the filing date of a national application other than a continued prosecution application 

under § 1 .53(d) (37 C.F.R. §1 .97(b)(1)). No fee or statement is required. 
bO within three months of the date of entry of the national stage as set forth in § 1.491 In an Internationa) 

application (37 C.F.R. §1.97(b)(Z)). No fee or staterrent is required. 
C.G before the mailing date of a first Office Action on the merits (37 C.F.R. §1 .97(b)(3)). No fee or statement is 

required. 

d.D before the mailing date of a first Office Action after the filing of a request for continued examination under § 
1 .1 1 4 (37 C.F.R. § 1 .97(b)(4)). No fee or statement is required. 

V. S THIS IDS IS BEING FILED UNDER 37 C.F.R ^1.97fd: (check one box) 

before the mailing date of any of a Final Office Action under 37 C.F.R. §1.1 13. a Notice of Allowance under 37 C.F.R. 

§1 ,31 1 , or an action that otherwise closes prosecution in the application (See 37 C.F.R. §1 .97(c)). 

a. □ No statement; therefore, charge Deposit Account 503079, Freescale Semiconductor, inc. the fee set forth 

in 37 C.F.R. §1.1 7(p). 
b- [3 See the statement below. No fee is required. 

VI. □ THIS IDS IS BEING FILED UNDER 37 C.F.R. $1 .97(d) : 

on or before payment of the issue fee and is accompanied by the following: 

1) a statement under 37 C.F.R. §1 .97(e) as provided below; and 

2) charge Deposit Account 503079, Freescale SemEconductor, Inc. the petition fee set fortil in §1 .1 7(p). 

VII. E STATEMENT UNDER 37 CF.R. Si. 97(e) (check only one box, if applicable) 

The undersigned hereby states that 

a. [3 each item of infonnation contained in the IDS was cited In a communication from a foreign Patent Office in a 

counterpart foreign application not more than three mondis prior to the filing of IDS; or 

b. Q no item of information contained in the iDS was cited in a communication from a foreign Patent Office in a 

counterpart foreign application, and to icnowledge of the person signing the statement after mak^g 
reasonable kiquiry, no item of information contained In the IDS was known to any individual designated in 37 
C.F.R. 1 .56(c) more than three months prior to the filing of this statement, or 
cO some of the items of infonnation contained in the IDS were cited in a communication from a forefgn Patent 
Office- As to this information, the undersigned states that each item of Information contained in the IDS was 
cited in a communication from a foreign Patent Office in a counterpart foreign application not more than three 
months prior to tiie filing of this IDS. As to the remaining Information, the undersigned hereby states that no 
item of tiiis remaining Infomnation contained in the IDS was cited in a communfcation from a foreign Patent 
Office in a counterpart foreign application or, to the knowledge of the person signing the statement after 
making reasonable inquiry, no item of information contained in the IDS was known to any individual 
designated in 37 C.F.R. 1 .56(c) more than three montils prior to the filing of this statement. 

VIII. PAYMENT OF FEES 

□ A check in the amount of Is enclosed for the above-identified tee(s). 

□ Ploase charge Deposit Account No. 503079, Freescale Semiconductor, Inc. in the amount of $1 80.00 for 
the above-indicated f6e(s). 

13 It Applicant has overlooked any additional fees, or if any overpayment has been made, the Commissraner is 
hereby authorized to credit or debit Deposit Account 503079, Freescale Semiconductor, Inc. 

□ Two Copies of this paper are attached for Deposit Account charges and debits. 

The above references are being cited only in the interests of candor and without any admission that they constitute 
statutory prior art or contain matter which anticipates tiie Invention or which would render the same obvious, eltiier singly or in a 
combination, to a person of ordinary skill in the art. 

2 
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If the Examiner has any questions concerning this IDS. he/she is requested to contact the undersigned, if 11 is 
determined that this IDS has been filed under the wrong rule, the PTO is requested to consider this IDS under the proper rule 
(with a petition if necessary) and charge the appropriate fee to Deposit Account No. 503079, Freescale Semiconductor, Inc. 

Respectfully submitted, 
Chu,-Ciu!ng Lgb et a). 



FREESCALE SEf\4l CONDUCTOR, INC 
Customer Number 23125 
Enclosures: 




^ PT0/SB/D8 
Q References 
El Other: 

IntematI Search Report & Written Opinion 



i-MarieVi 
AgentforApplicant(s) 
Reg. No. 507U 
Tel. (512) 996-6839 




3 



PA6E8f16'RCVDAT 1f13f200S 2:09:54 PM [Eastern Standard Ti^^^ 



01/13/2005 THU 13:04 FAX 5129966853 FREESCALE SEMI LAW DEPT 



lgj016/016 



Pieage type a ptua sign (») Inside thia box. 



Subsiimta for form 144dA/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

{uso as wanysh99ts as /iscsssa/}^ 


Complete tf Known 


Appllcatkin Number 


10/662.541 


Filtnq Oato 


September 15, 2003 


First Named Inventor 


Ctiu-Chung Lee el al. 


Group Alt Unit 


2815 


E;<arniner Name 


Jasmine Jhlhan B. Cbik 


ShQQl il 1 of 1 1 


Atromev Ooeket Number 


SC12481TK 



U. S. PATENT DOCUMENTS 


Exeminer 
iniilals' 


Cite No. 
1 


U.S. PalBnt Documer^t 


Name of Paianlaa or Applicant 
of Cited Document 


Date ofPublicabonof 
Cited Oooumenl 
IVIM-DD-YYYY 


Pages, Columns, Lines, Wf^Grc RQlGvani 
Passages or ftelsvani Figures Appear 


Number Kind Code> 
(II known) 




BA 


6,727,570 


B2 


Woo 


04-27-2004 






BB 


6,610,601 


B2 




OB-26-2Q03 






BC 


6,380,626 


B1 


Jiang 


04-30-2002 






BD 


6.268.662 


B1 


Test et aL 


07-31-2001 






BE 


6,230,719 


B1 


Wensel 


05-15-2001 






BF 


4,821,145 




Kobavashi etaL 


04-11-1969 







































































































FOREIGN PATENT DOCUMENTS 


Examiner 


die No- 
1 


Foreign Patent Document 


NameofPatenlee or 

Applicant of Cited 
Document 


Dale or Publication 

of Oted Docunient 
MM-DD-YYYY 


Pages, Columns, Lines, 
WhsrQ fleisvani Passages or 
RelQvant Rguras Appear 




Office^ NumbQf^ KlndCod^^ 
(il IvTown) 





























































































OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 


Examine/ 
Initials* 


Cite No. 
t 


Include narne of the author (in CAPITAL LETTEHS). title of the QJtide (when epproprlaie). Ulle of tlie item (boolc, magazine, journal, serial, 
symposium, cataloo, etc), dale, pagG(s), voIumQ-issuo number(s), publisher, dly and/or country whore published. 





















Examiner 




Date 




Sionalure 




Considered 





EXAMINER: Initio il feferdnce Mn£iddrdd« vrfldthar or not citaUon \a in conformancs wilh MPEP 600. Dihw Crb IhrDugh dlalion. it not in eontOmiance and nol considered. Indudd copy ol IhiS form wt(h 
next communicaUon :o appiiconi 



1 Unique cl(90on dsstgnapon number. ^ Applicant is 10 place a ctteck mark here II Engflsh Language Tlrartslailon Is allachcd. 
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PATENT COOPERATION TREATY 

PCX 

INTERNATIONAL SEARCH REPORT 
(f CT Artkle IS and Rules 43 and 44) 



Us 



Applicant's or agtnl's file reference 
SC124S1TX 


FOR FURTHER 

ACrroN 


s<;c Notification ofTransminal of Iniefnitiopo) Search Report 
(Foivn PCT/lSA/220) bs wdl ^ where applicable, item 5 


Inienuuional nppii^ion No. 
PCT/US04/09816 


Inumaiidnal RUng date {dqy/monih/year) 
31 Mvth 2004 (3l.03JM)04) 


(EarHosi) Prioriiy Date {d^m^nth/year) 
02 April 20tO (02.04.2003) 


Applicant 
MOTOROLA 



This uiternationaJ search report hns been prepiired by ihi$ International Searching Auihority and is transmitted to the applicant 
according to Articte 1 8. A copy is being transmitted to the Tntcmational Bureau. 



This internatiortfll scdrch report consists of a total of_ 



^ sheets. 



tt is filso accompanied by ft OOpy of each prior art document cited in Chis report. 



[. DaiiLi 
a. 



□ 



of the Report 

With regfird to the language, the intenuuional $eardi was carried out on ihfi basis of the intemiuional applJcation in the 
language in which it was filed, unlcssis otherwise indicated under this iLcm, 

the intemadoniil search was eairied out on the basis of & translation of the international appHcaiion fizmished to this 
Aiilhoriiy CRulc 23.1(b)). 

With rrgard to any nucleotide and/or aniiio ^cid sequence disclosed in the international applieaiion, the inteniaeiona] 
Search was carried oat on Uie basi^- of the sequence listing: 

contained in the intemaiionid application in written fbnzu 

filed together with the inrcmational application in computer teadable form. 

furnished subsequently to this Authority in written form. 

iumished liubsequcndy tp this Authority in computer readable form. 

the •wtatcnient that the subsequently furnished wrinen sequence lish'ng does not go beyocid the disdosuii; in the 
international application as ^led has been furnished. 

the siaiemcni that the infbraiation recorded in computer readable form i$ identical to the writien sequence lifting has been 
furnished. 

Certain cliunu were found unsearchable (See Box I). 

Unity of invention is laekSng (See Box rj). 
regard ta the title» 

the text is Approved as submitted by the ^pplieam. 

the text has been established by tlus Authority to read as follows: 



With regard lO Lhe ab.stract. 

[X] die text is approved as s^ibmittcd by liie applicant. 

□ 

the text has been established, according to Rule 38.2(b), by this Authoritv* as it appears in Box III. Tlie applicant may, 
v\idiin one month tcom the date of mailing of this international search report submit commons to this Authority. 



□ 



2. 




3. 




4. 






□ 



6. 



The figure of die drawingsi to be published with the abstract is Figure No. 2 

DK] as suggested by the applicant. 

I I becuuse the applicant failed to Sugj^est a fifsure. 

I J because ih is figure better characterizes ihe invention. 



□ 



None of the figures 



Fonn KC17ISA/210 (firtl Sheet) (July W&) 



'A 
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INTERNATIONAL SEARCH REPORT 



InltMnAtionaJ application No. 
PCT/LIS04/098I6 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) H01L23/4S, 23/52, 29/40 

US CL 257/762. 78A. 773, 754, 758, 759, 767; 438/687, 68 1. 622 

According to Intcmationfll Patent Classificadon (170) gr to boih national classification and IPC 



prntDS SEARCHED 



Minimnm documentation searelied (classification system Iblluwcd by claKsification symbols) 
U.S. : 257/762. 786, 773, 784, 758, 759, 767; 438/687, 681, 622 



Docvmcntation searched other than minimum documentatian to the extent that such doctimenis pre included in die fields searched 



Electronic data base consulted during (he inienialional sevch (name of daia bn&e and, where practicable, search lenns used) 



C. DOCUMENTS CO NS IDERED TO flfi KELEVAN T 

Caie^ory ' 



Citation of documeait^ with indioadon, where appropriate, of tfacrctcvmt passages 



Relevant to cl^um No. 



Y 
Y 
Y 
Y 



US 6;610,601 B2 (Li et oL ) 26 August. 200> (J6-08-200a>, Col. l-IO 

US 6.380,626 Bl (Jiane) 30 Apri] 2002 (30-04-2002), Col. 3^6 

US 4.821,148 (Kobayashi ei aL ) 1 1 April 1989 (1 1-04-1989X CoL 3-6 



1-39 

1-39 
1-39 



□ 



Further documents f\Tc listed in the contirtualion of Box C 



n 



Sec patent family annex. 



Spccizl cAtesonci of eiiod dommeats: 



*A" document dermmg acrtentl tmo of iha aii i^hkb 19 ppf «Qii«id«rcd 10 be or 
particular relevance 

*E" earlier opplJcation or |t«ienl published on or afler the imemuionat filing dale 

'U* document which mciy ihr^ doubts on priority claim^s) pr which iSuled to 
esiaVlishfhe publication daleofonnlher citnrlnn nrnihcr S|>CCial reajon <as 
xpeeifled) 

docbmerti ftfcrnng to an oral ch^dcksiiri?. 11 v. exhibition Or oiher menu 

'F* dcketuneni nublislieci prior lo die luemwiowi filing date bul later than 
pnoniy dua claimed 



later d49Mni«nl published afler Ihc inleniabonal ftM*^ diilo or priori^ 
(lm« prtd iMi ii\ con met with Uie applicabon bin ehed W luiders:and die 
pniicipl< Of lh60cy underfyinif (he mventton 

i^OCUmmt orpotliCulv relevancei the claimed invcitliOn cannot be 
CO^dCfCd no^ci or cannot be considered 10 tilvolue an invenlive wcp 
wlKrt Ihv document is taken alone 

document ol'porlieulox rein-onee; «h« claimed invention cjnnot [nt 
coniidered 10 invftlve an tnvcntive cicp lufaen Ihe dooumeni is 
combined with one or more other »u«h docuineiiis, such cpjnbindiion 
being: obvious w a persoi> ikitkd in die art 

doeunieni member ofiho S^e paLeni ramily 



Dfiie of the actual completion of the international seardi 
06 July 2004 ^06.07,2004^ 



N9ihcand mailing address of Uie ISA/US 
Mail Slop PCl . A«n: ISA,'US 
Commusioner for Palcrti* 
P.O. Box 1450 

Alcxandiia, VifginJa 12313-1450 
FawimilcNo. (703) 305-3230 



Date oQnailinB cyTtiie iotfimational ^ardi report 

28 DECZuOfl:/. ' ^ 



Authorized officer 

nddiel.ee C ^'^^^^^CLC 
Telephone No. 703-306-3431 ...yf^^'X, 



Form PCT/lSA/210 (second sheet) (July 199S) 
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PATEm* COOPERATION TREATY 

Krom the 

INTERNATIONAL SEARCHING AUTHORITY 



To 

PATRICIA Sw OOODARD 
CORPORATE LAW DEPARTMENT 
INTELLECTUAL PROPERTY SECTIOM 
7700 WEST PARMER LANE,MD: TX32/PL02 
AUSTIN, TX 75729 



PCX 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCTRulc 43A/f.l) 



Applicant's or z^&m's file reference 
SCI24filTK 



Inlemaiioaal application No. 
PCT/US04/09816 



FOR FURTHER ACTI( 

See pora&raph 2 bdow 



IntcraationaJ filing date (day/monthfy^ar) 
3 1 March 2004 (3 1 .03.2004) 



fViority dale {day/mnnth/year) 
02 April 2003 (02.04.2003) 



InLcmotiona) Patent ClassificaiioA (IPC) or bolh nadooal classification and IPC 
IPC(7): HOIL 23/46. 23/52. 2»/40 and US CL: 257/762, 7^6, 773, 7M, 758> 750. 767; 438/6^7. ^81, 622 



Applicani 
MOTOROLA 



L This opinion coiiiams indications relating to the following items; 



Doj^i^ of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step aiid industrial applieabiliry 
Laek of unity of invention 

Reasoned siaienteni under Rule 436ir.l(a)(i) wiih rcgurd to novelty, inventive step or industrial 
upplicabilily; citations and explanuiigns supporting such statement 

Certain documents Cited 
Ceruiin Jefecis in the international application 
Certain observations on the international application 

2. FURTHER ACTIOiN 

If a demand for international preliminary examination ia made, this opinion will be corejideied to be a written opinion of the 
Intemaiiannl Preliminary Examining Authority ("IFEA") except that this does not apply where the applicant chooses an 
Atfihoiiiy other than diis one in he the IPEA and die chosen IPEA has noiifled die International Bureau under Rule ^.\bis(b) 
that written opinions of this Inlerautianal Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, ihc applicant is invited to submit to U;e 
IPKA a written reply logeiher, ^lierc appropriate, with umcndmcnrs, before the expiration of 3 months from die date of mailing 
of Form PCT/ISyV/220 or before die expiration or22 months from the priority date, whichever expires later. 
For further options, sec Form PCT/IS/^20. 

3. For further details, see notes to Form PCT/l$A/220. 





Box No. I 


□ 


tJox No. 11 


□ 


Box No. Ill 


□ 


Box No. IV 




Box No. V 


□ 


Box No. VI 


□ 


BoxNa VU 


□ 


Box Nm VIII 



Name and mailing address of the ISA/ US 
Mail Slop per. Ann: ISA.US 
Commissiuner for Patents 
1*0. Box »4.?0 

Akxpnrfrin. ViryiniA 22313-1-150 
Facsimile No. (703) 305-3230 



Form PCT/ISA/237 ^covcr sheet) ( Januan* 2004) 



Authorized ofTiLcr 
Eddie 



Telephone No. 703-306-3431 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTIiO RITY 



Intcmalional appUcaiion No. 
PCT/US04/09»16 



Box No. I Basis orthij opinion 



L Wiih regard to the language, this ppmion has been esiablished on the basis Ofihe inicmational application in the language h which ft 
WHS filed, unless orhei^vLi6 indicated under this item. 

n This opinion has been tsinblisKcd on the basis ofa transition from tiie original tangiuigc into the following langg^gc ^ , 

wfiich is ihc languafifi ofa iran5i:«ion ftjrnished for ihc purposes of intemaiionaJ search (undtr Rules 12.3 and 23. i(b)). 

2. With regard to any jincleoltdc and/pr xnifno add scqucper disclosed (d the iniemaiicmal application and ncccssaiy lo (he cUitncd 
invenU'on, this opinion has betn establijEhcd on Ihc basis of: 

a. Lype of maicrial 

□ 

a sequence listing 

tablc(s) related to the sequence listing 

b- format of material 

in vntnen fonnot 

in oompiitcr readable fonn 

c. time of filing/furaishing 

O contained in interaaiional applicatioa as filed, 

□ filed together with ihe international oppUcaiion in computer readable form. 

□ furaishcdsubsequenUy to ihis Authority for the pur7msB5 of search. 

3. Q In addition, in ihe caiits thai more than one version or eopy ofa sequence iisting and^or table relating thereto has been filed * 

or Aimishcd, the required statements Uiat the infonnation in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the applicaiion 95 filed, as approprialc, were fiimished. 

4. Additional comments.* 



Form PC 1/15 A/23 7(Box No. I) < January 2004) 
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WRnnrtiN opiNeoN of the 

INTERNATIONAL SEARCHING AUTHORITY 


Intcraaiioaal application Na 
PCT/US04/098I6 




Box No. V Reasoned statemenl under Rule 43 6/5.1(a)(i) with regard to noveJty, inventive step or industrial 
applicability; citations and explanation^ supporting such statement 


1. Statement 








Novelty (N) 


Claims 4.8AII,I3,I»J0.21 and 27-38 


YES 


Claims I.3.5-7J0.12-I4.l<i. 17 20.22-26 taid 39 


NO 


Inventive step (IS) 


Claims 1-3.5-T 10.12-14 lA 1 7 20.22-26 and 39 


YES 


Claims 4.8.9J 1.15.18.19.21 and 27-1I& 


..NO 


Industrial applicabitily (lA) 


Claims 1-39 




_YES 



Claims NONE ^NO 



2. Citations and explanations: 
Please See Continuaiion Sheet 



Fonn PCI71SA/237 (Box Na V) (January 200J) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


Intemaiional applicaiian No. 
PCT/US04/098I6 


SnppUmenfal 00:1 

In ca.se the space in any the pucreiling l^oxes 19 not SUfTiciC^al. 



V. Z. CiLalioos amJ Explan^tlODs: 

I. Ctaims 10, 12-14, 16, 1 7, 20, 22-26 and 39 lack Mvelty under PCt anicle 33(2) as: being anticm^ 

6610601). 

Reeanling cloimf: I -3. 5-7, 1 0, 12- 14, 1 6, 1 7, 20, 22-26 and 39, Li ti al. clic;lo5c an integrated circuit (IC)dic/devicc and a mciliod of 

making such IC dic/devicc comprising: 

- tbnning a copper coniaci/p^d (402 in Fig. 4E: Col. 5, lines 1-26) of the IC die or a plurality of 5ucb contacts/pad& on a wafer, the copper 
contacts being (l wire bond copper pads 

- prctrcating the copper coniact with an acid solution (CoZ. 4, lines iO-33) 

- fbnninB a coating on the copper cAniact by exposing die copper contact to an organic malewrial/soluiion and a reaction of The organic 
solution with copper oxide (Col. 8, line 53- Col. 9» line 15) 

- ihc organic matcnal/solutJon Comprising a variety of material from triezolc family having molecules containing nitrogen-hydroeen 
bonds incloding bcnzotfiazoIe/BTA having a pH of about 7.0 (Col. 8, line 55- Col. 9. line 17; Col. 10, lines 23-43), the BTA coaling 
having a thickness of about 20 angstroms or less by dipping a wafer for n prcdrtcrmincd time amouni (Col. 6, lines 40-4 5* CoL i 0 
lines 13-18) 

• forming a wire bond OH the copper pad (see Fig, 41:), Ac wire bonding femoving a portion of the coaling directly under the wire 
(Fig. 4A-4E; Fig. 1-4; CoJ. 1-1 1). 



2. Claims 4, 2 1 and 27 lack inventive step under PCT aitide 33(3) as being obvious over U ct ?0. (US paL 6610601). 

Regarding claims 4, 2 1 and 27. Li ci al. teach subsumtially the entire ciaimed stmciure and die nwthod as applied to claims I aitd 16 
above, except the solution having the pH Of OX least 7.5 or dipping the wafer tor about 5 minutes. 

The par^mcTcrs such as pT-1 of the solution, rinse/coating time, roller/bnish speed, drying time. eii^. in coating application in chip 
packaging and imcrconnect technology is a subject of routine experimentaii on and optimi^/^aiion to achieve the desired coating density, 
thickness and quality. It vvould have been obvious to one of ordinary skill in the an to select the pH of about 7.5 or dipping die waftr for 
about 5 minutes so that the desired thickness and ihc quality of the coating can be achieved in Li et al's IC die. 



3. Claims B andO lack inv-cntivo step under PCT article 33(3) as being obvious over Li el al. (US pat. 6610601) in view of Izumiiani et 
al.(USPat.6727,'>yn). 

Regarding elalms 8 and 9, l.i ct al (cache substantially die entire claimed structure and the method as applied to claim I above, except a 
pluraliiy o f interconnect laycn having the final copper layer (Col. I. lines 61-65), but ffajl to teach an Insulating byer overlying the 
inierconnecT layers such thai the copper layer is acecsible by an opening in the insulating layer. 

I:dumiiani et a}, teach a convention interconnect slurccurc having an insulating layer (see 72/73 in Fig. 22: CoL 18 and 19) overlying 
the iiucrconncci layers 10 provide the desired surface proicctioiL U would ha\e been obvious to one of ordinar>- skill in the art to 
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mcorpurute ihe insulatung layer having ihc opening as taughi by Iscumitani ct al. so that lh« desired surface protection can be achieved in 
Li eiQl's IC die. 



4. CInims 1 1 and 15 lack invemive step under PCT article 33(3) as being obvious over Li eial. (US pat. 6610601) in view of'Kobayajthi 
ctal. (US Pat. 4821 148). 

Regarding claims 1 2 and 15, Li et al. teach s^ibstantially ibe emire claimed stnicturc as applied u> claim I above, except (he coaling 
having a thermal resistance of 100 dcg. C or greater or the IC die being auHched to a packaged substrate respeaively. 

Kcibayashi ctal. teach convenuonal BTA coating having a thermal siabiliiy/rcsistonce at a temperature of 120 dcg. C (CoL 6, line 25; 
CoU 5 and 6). Kobayashi ct al, fuithcr teach the IC die being attached to a packaged leadfirame substretc ($cc Fig. l A). It tvotild have 
been obviQus to ojie ofoidinoiy skill in the art to i/icorporaie the BTA having thermal resistance of 100 <icg. C and the IC die being 
aUched to the packaged subslmie as taught by Kobayashi et al. so that the dB.5ired reliability and subsiraic configuration can be scbieved 
in Li ct al's IC die. 



5. Claim i 8 lacks inventive step under PCT article 33(3) as being obvioiL$ aver Li et al. (US pal. 66I060I) in view of Test ct aL (US Pat. 

• 6268662). 

Regarding claim 1 8. Li et al. icach substantially the entire method as fippltcd to claims 16 and 26 above, but fail t0 teach the wire 
tending being perf^nned at 100 deg. C or abov«. 

Test ct al. teach an inierconnea sturcmrc where & conventional wire bonding is performed at around 150-270 deg. C (sec Col. 6, lines 
1 6-35).It would have been obvious to owe of ordiuary 2ikill in the art to incorporate the wire bonding being performed at 1 00 dcg. C or 
above as taught by Test et al. so that the wire bonding defects can be reduced in Li ct al's IC die. 



6. Claim.-j 19. 28, 29 and 3 1-38 lack inventive step tindef PCT article 33(3) as being obvious over Li el nl. (US pat. 6610601) in view of 
Wensd (US Pai. 6230719). 

Regarding claim 19, Li ct al. teach subsraniially ihccnrire method as applied to cTaims 16 and 26 above, but fail to teach pcrforniing 
plasma cleaning after forming the coating and before the wire bonding. 

WcnscI teaches performing conventional cleaning steps including a plasma clean step (sec Fig. 4 and 8: Col. 6, lincsi 38-67) to remove 
eontaminalion on a bonding surface before performing the wire bonding. Wenzcl funher tjcach« using conventional eases such as Ergon, 
helium, etc for the plasma cleaning (CoL 3, lines 63-66). Ii would have been obvious to one nf ordinaiy skill in the ari lo incoq>orate tf>c 
plasma cleaning process using the gases such as argon as taught by Wen.<:ei so that the wire bonding deFeets can be reduced in Li et al's 
IC die. 

Regarding claims 28, 29, 31-35,37 and 38, Li el al . and Wenzcl teach substantially the entire method as applied to claims I -3 , 5-7, 1 0 
and 12-14, 16 and 1 9 above. 

Regarding clalTn 36, Li ct al. and Wenicfil teach «nih?vtanttally the entire meihcxl as applied to claim 28 above, except singulaiiiig the die 
including the cupper contact from a wafer before the plai»ma etching. 

Wensel teaches perfonning conveniional singulating/dicing oFa die from a wafer before perrorming conventional cleaning and 
bonding operaiiuas (sec Fig. 6, 8, etc., Col. 5 and 6). It would have been obvious to one of ordinary skill in ihc ait to incorporaie the 
singulaiing process as taught by WcnscI so that cycle time can be unproved and the wre bonding dcfccxs can be reduced in Wcnsel and 
Li et ol's rC die. 



7. Claim 30 lacks inventive step under PCf article 33(3) as being obvious over Li ct al (US Pai. 6610601) in view of Tesi ct aJ. (US Pat 
6268882) and Wensel (US Pal. 62307 19). 

.Regarding claim 30. Li et al., Wensel and Test ct al. teach substantially the entire method as applied to claims 28. 1 and 18 above. 
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